Varicella-zoster virus (VZV) is a type of herpes virus known to cause varicella, mainly in young children, and herpes zoster in adults. Although generally non-lethal, VZV infection can be associated with serious complications, particularly in adults. Acute pancreatitis caused by VZV infection is a rare event, with reports primarily concerning immunocompromised individuals. Here we report a 44-year-old immunocompetent female who developed acute pancreatitis associated with VZV infection. The patient presented with vomiting and persistent pain in the upper quadrant less than one week after diagnosis and treatment for a herpes zoster-related rash with stabbing pain on the abdomen and dorsal right trunk side. A diagnosis of acute pancreatitis was confirmed based on abdominal pain, elevated levels of urine and serum amylase, and findings of peri-pancreatic exudation and effusions by computed tomography and magnetic resonance cholangiopancreatography.
INTRODUCTION
Decades after a primary infection, latent varicella-zoster virus (VZV) in the dorsal root ganglia of the sensory nerves [1] can reactivate and spread unilaterally along a dermatome to cause herpes zoster. Diagnosis is usually based on the characteristic varicella rash, which is vesicular, covers a single dermatome, and lasts for three to five days [2] . The most frequent site of reactivation is the ophthalmic division of the trigeminal nerve, which can involve the eyes and the thoracic nerves [2, 3] . Without a typical rash, herpes zoster can also be confirmed by a virology laboratory or by testing for serum immunoglobu-lins M and A against VZV and the fluorescent antibody to membrane antigen test [2, 4] . The most common complication is secondary bacterial infection, followed by other serious complications including pneumonia, encephalitis, myelitis, retinitis, hemiparesis, hepatitis and disseminated intravascular coagulopathy [4] , which are more common in immunocompromised patients, such as transplant recipients and patients with acquired immune deficiency syndrome (AIDS). The occurrence of acute pancreatitis in association with VZV infection is very rare and has only been reported in immunocompromised individuals or children. Here, we present the first reported case of acute pancreatitis associated with VZV infection in an immunocompetent adult.
CASE REPORT
A 44-year-old woman experienced a pectoral and dorsal rash with persistent moderate stabbing pain on her right trunk. She was diagnosed with herpes zoster at a local hospital and treated with topical anti-viral drugs, which alleviated the pain. Five days later, the pain became worse after eating a regular meal, appearing in the epigastric area as well as the original location, and accompanied by vomiting. The pain was dull and severe, waking her in the night. Over the ensuing 48 h, she vomited approximately 400 mL of gastric content, with no fever or diarrhea present. At this time, the patient was admitted to the emergency department of our hospital. She had no significant past medical history, and denied any alcohol, drug or smoke consumption.
On admission, physical examination showed a pulse rate of 107 beat/min, blood pressure of 113/71 mmHg, body temperature of 36.9 ℃, and a respiration rate of 19 breaths/min. Pulse oximetry showed a normal (97%) O2 saturation. Moderate tenderness in the upper abdomen was observed with no rebound tenderness, a rectal examination was normal, and heart and chest auscultation did not reveal any findings. No jaundice was seen in the skin and sclera. A sheet-like rash was noted in the right thoracodorsal area (Figure 1 ). Laboratory analysis of blood tests showed elevations of many proteins (Table  1) . Magnetic resonance cholangiopancreatography revealed peri-pancreatic exudation and a punctiform low signal intensity in the gallbladder (Figure 2 ), which was identified as a small cholecystic polyp after additional ultrasound examination. Abdominal contrast-enhanced computed tomography (CT) showed acute pancreatitis (American Roentgen Ray Society severity index of 6 [5] , Balthazar stage E [6] ) with swelling of the pancreas, peripancreatic exudation and liquid collection (Figure 3 ). The combined results indicated moderately severe acute pancreatitis according to the revised Atlanta classification [7] and a Ranson score of 4 [8] . The decreased serum calcium concentration and elevated blood glucose also indicated significant impairment of the pancreas with a poor prognosis.
The patient was fasted upon admission and received passive gastric decompression along with mask oxygen inhalation, fluid resuscitation, and total parenteral nutrition. She was administered octreotide (0.05 mg/h, iv), lansoprazole (30 mg b.i.d.), antibiotics (imipenem and cilastatin sodium, 0.5 g q8h, iv), an analgesic (dezocine) as occasion required, and a subcutaneous insulin injection for hyperglycemia. Vomiting ceased on the first day . Grade E acute pancreatitis was diagnosed based on the computed tomography severity index. Table 1 Laboratory findings of the patient of admission, abdominal pain gradually improved, and the rash progressively regressed. The herpes zoster rash was determined by a dermatologist to be in the recovering phase and locally treated with acyclovir ointment. The patient began enteral nutrition on the tenth day after amylase levels decreased to normal and C-reactive protein levels had decreased noticeably. She was permitted a fluid diet after 20 d, and discharged 27 d after admission with normal serum chemistry work-up results. The patient remained well during the one-month follow-up.
DISCUSSION
Acute pancreatitis is an inflammatory disease of the pancreas that may also involve peri-pancreatic tissues. The most common causes of acute pancreatitis in adults are common bile duct stones and alcohol abuse, accounting for 38% and 36% respectively, though other etiologies include toxins, drugs, surgery, and metabolic or autoimmune conditions, as well as infections (from bacteria, mycoplasma, virus and parasites) [9] . The most common symptom of acute pancreatitis is acute abdominal pain, especially in the epigastrium, as well as gastrointestinal symptoms such as nausea and vomiting. Imaging results and increased concentrations of serum and urine amylase (exceeding three times the normal upper limit) and lipase can be used to directly diagnose 81%-95% of patients [10] . Of the few cases of herpes zoster-associated acute pancreatitis that have been reported, most involve immunocompromised individuals, such as those in intensive care [11] , AIDS patients [12] , or receiving long-term immunosuppression, such as recipients of stem cell [13] [14] [15] , renal [16, 17] or liver [18] transplants. Three studies reported acute pancreatitis associated with VZV in children with chickenpox [19] [20] [21] and one study reported an elderly patient with herpes zoster suffering from systemic complications including pancreatitis and encephalitis [22] . The case presented here is the first report of acute pancreatitis in an immunocompetent adult without comorbidity. Although the mechanism of pancreatitis with herpes zoster is still unknown, VZV may remain latent in posterior sensory nerve roots that contain fibers from both skin and abdominal viscera, including the pancreas [23] . VZV might injure the pancreatic acinar cell membrane, leading to the leakage of intracellular enzymes, or the cytopathic effect may be mediated through the patient's immune response.
In the present case, the patient's pain initially began as a constant, stabbing pain at the site of the rash on the abdomen. Although the location and the quality of the pain changed several days later, it could have easily been attributed to neuralgia caused by herpes zoster and ignored by mistake. The severity of the nausea and vomiting prompted the patient to seek additional treatment. At this time, the diagnosis of acute pancreatitis was not difficult to confirm, based on serum amylase elevation and CT imaging. Although the etiology is not evident, the influence of VZV on the pancreas gained attention, as common contributors, such as cholelithiasis, alcoholism, common infection and immune deficiency, were excluded. However, the management of viral acute pancreatitis is comparable to acute pancreatitis caused by other etiologies, involving supportive treatment with electrocardiograph monitoring, fluid resuscitation, pain control, and fasting with temporary enteral or total parenteral nutrition.
In conclusion, although rare, this case highlights the need to consider acute pancreatitis as a differential diagnosis for immunocompetent patients with herpes zoster, particularly when the location and quality of the pain changes during the course of the disease. Early detection and proper treatment is needed when acute pancreatitis is suspected.
COMMENTS

Case characteristics
A 44-year-old woman presented with persistent pain in the upper quadrant and vomiting less than one week after the onset of a rash with stabbing pain, characteristic of varicella, on the abdomen and dorsal right trunk.
Clinical diagnosis
Abdominal pain, elevated level of urine and serum amylase concentration, computed tomography findings of peri-pancreatic exudation and effusions.
Differential diagnosis
Common etiologies for acute pancreatitis were excluded based on the absence of alcohol, drug or smoke consumption. Computed tomography and magnetic resonance cholangiopancreatography (MRCP) showed no evidence of gallstones or pancreatic tumor.Laboratory findings did not indicate hypercalcemia or hyperlipidemia. 
Laboratory diagnosis
Imaging diagnosis
MRCP and contrast-enhanced CT showed acute pancreatitis with swelling of the pancreas, peri-pancreatic exudation and liquid collection.
Treatment
The viral acute pancreatitis was managed with supportive treatment, including electrocardiograph monitoring, fluid resuscitation, pain control, and fasting with temporary enteral nutrition. The patient also received octreotide, lansoprazole, 
COMMENTS
antibiotics, and an analgesic for the herpes zoster, and a subcutaneous insulin injection for hyperglycemia.
Related reports
Reports of acute pancreatitis associated with varicella-zoster virus (VZV) are rare, with only three previous studies involving children with chickenpox, and one study reported involving an elderly patient suffering from systemic herpes zoster-related complications including pancreatitis and encephalitis.
Term explanation
Herpes zoster refers to the reactivation of a latent VZV.
Experiences and lessons
This literature review highlights the need to consider acute pancreatitis in the differential diagnosis when the location and quality of a patient's pain changes during the course of varicella disease.
Peer review
This interesting case is the first report of acute pancreatitis associated with VZV infection in an immunocompetent adult. The authors describe the clinical features, physical examination, laboratory findings, and MRCP and CT imaging in this case. Although the etiology of viral acute pancreatitis is unknown, suspected cases should be confirmed and treated as early as possible.
